The intensive need of atomic data is expanding continuously in a wide variety of applications (e.g, fusion energy and astrophysics, laser-produced, plasma researches, and plasma processing).This paper will introduce our ongoing research work to build a comprehensive, complete, up-to-date, user 
Introduction
This document presents the initial design of our new atomic DBMS. We assume the reader is already familiar with the objectives and architecture of the atomic databases environment. This section presents an introduction of the concept and the need of atomic databases at present. The remainder of this document is organized as follows. Section 2 provides the objectives of this project, besides describing related work and characterizing the difference between the current used atomic databases and AIMS. Section 3 then provides brief description of the online computing capabilities by means of screenshots, functionality as well as performing the validity of the developed calculations. The paper concludes with a summary and discussion of future work in Section 4 and 5.
Nowadays both developing and developed countries are using nuclear based technologies in many industrial applications. Atomic data are required for implementing these technologies. For example, the design and safe operation of modern nuclear installations along with nuclear instrumentation, is only possible on the basis of accurate calculations by using up-to-date nuclear constants so called nuclear and atomic data to be its input. The amount of data needed for such calculations, can be massive. For instance, it is well known that a collection of data for 130 nuclides with more than 10 000 numbers in it must be used for the calculation of the physical behavior of the core of a research reactor as well as its safe operation (http://wwwnds.iaea.org/broch.html).Also a set of data of about the same size is used for calculating the radioactive inventory buildup in the reactor and for developing an optimal waste management strategy for the spent fuel of such a reactor. Even more detailed data are mandatory to design an up to date nuclear reactor for the purpose of electricity production and to make decisions on the fuel cycle for today and for the near future. The strict safety regulations must confirm this design and still remain cost effective. The requirements for the quality and accuracy of data for this purpose are very high and need evaluation to be verified and confirmed. On the other hand, radiation therapy of cancer patients is a common application of using nuclear technique in health care. (Electrons, photons, neutrons along with charged particles) are some example of dissimilar types of nuclear radiations that used for this purpose. As a result, the matter of minimizing the damage to the surrounding normal tissue is very important and deepens on the accurateness of the dose delivery at the specified location where it must be better than 5%. In order to determine the dose delivery with such precision, the comprehensive atomic, molecular and nuclear data are required. Someone may ask where I can get such data.
Atomic data can be mainly produced from results of experimental measurements, and software for atomic physics calculations. Laying down on the consideration of each, there are some obstacles. For example, there are several computer programs that can perform atomic calculations. CIV3 [1] , SUPER STRUCTURE [2] , and the COWAN code [3] . HULLAC [4] , ATOM package [5] and the flexible atomic code FAC [6] . Some of these codes are expensive; but most of them are open source and freely distributed for the developments purposes. Although a wide range of codes are exclusive and have never been distributed beyond the producer lab.
On the other hand, consider NIST physics laboratory as a well known atomic database. Yuri Ralchenko (2005) of NIST has kindly provided a description of the new NIST Atomic spectra database which can be found at: http://www.nist.gov/physlab/index.cfm, it contains critically evaluated NIST data for radiative transitions in atomic species, (e.g; Version 3) contains data for the observed transitions of 99 elements and energy levels of 57 elements ). Furthermore, it is an excellent starting place for this kind of material, but the experimental data are not available for all transitions and conditions. In some cases, the theoretical values are preferred to the experimental ones by the NIST evaluators such as calculating the value of oscillator strength gf [7] . However, the process of obtaining experimental data from atomic laboratory still exclusive to certain countries without the other; because they are very expensive and track for political purposes. This underlines the importance of developing the production process of theoretical atomic data and presents how important the subject of this research. Therefore the use of atomic software will be the best way for producing atomic data.
We are doing this project in order to carry out the problems of atomic data recourses as users of atomic data rather than of a producer of atomic data. We carry our responsibility to find the best ways to get accurate, documented, and clear, up-to-date atomic data along with distributing it freely worldwide for scientific research and peaceful purposes. Herby, our group believes that the On-line implementation of an electronic database management system in the company of online computing capability will be an excellent atomic data resource. This contribution will show how the tools of computer aided process engineering can be applied to the optimization of a laboratory measurement.
The objectives of this project:
Characterizing the difference between the current used atomic databases and AIMS is based on our objectives and they are:
a) The building of AIMS [9] , the online Database Management System (DBMS) to facilitate the process of executing queries, data entrance, data manipulation, in addition to sharing data worldwide and effectively contribute the establishment of the complementary atomic database of the currently used atomic database ( e.g., IAEA databases[10] ((http://wwwamdis.iaea.org/). Appendix 3 presents more examples of related work.
b) Providing an online competent large set of atomic, and X-ray technology computer programs for generating atomic data. Those programs are proffitional, easy to use and freely distributed. Users can download these programs after his online registration. these sets of programs were created based on:
a) Some open source atomic codes [6] that are freely distributed and available on the internet for the purpose of evaluation, testing, and development besides some well know physicals formulas. Accordingly, a brief description about each program is presented in section two.
b) The bulk of AIMS software package based on experimental results that have been conducted through a series of experiments in France laboratories and the Synchrotron-light for Experimental Science and Applications in the Middle East as well. The results were confirmed and published in scientific journals to be addressed as an outcome of continuous work since 2001 in references [11] [12] .We will describe them in a separated paper.
The currently used atomic database (see appendix 3) are based on an overview of data contained in the database. Using other words, the majority of atomic like IAEA database provides access and search capability for critically evaluated data on some atomic quantities (e.g. energy levels, wavelengths, and transition probabilities that are reasonably up-to-date which is good) and they have gateway to the set of atomic physics codes for providing solutions to any user willing atomic data which can not be easily accessed on the web or which simply do not exist in the database.
For example, the Code Centre Network (CCN) (http://www-amdis.iaea.org/CCN/services/) makes available code capabilities (e.g. online computing and "downloadable" codes ) without creating a database system based on the output generated data . However in AIMS, the DBMS will automatically store the output tabulated data in the database. User can create his own profile and has his own (online or offline) database. Many services are available (e.g. edit, search, save, save as, update, creating a query based on the input parameters, different output files extensions, retrieve data, reset input, online physics consulting …etc). If this user is the system administrator then gusts can only do search inside this database and they are not authorized to generate and/or store data. This new DBMS supported both (online commuting and downloadable codes (offline) .In both cases, user can build his atomic database based on his generated data. This new atomic DBMS has been initially considered as qualified program to register for a software patent in Jordan. More details will be covered in a series of papers after the patent has been issued and is being announced.
Overview of the online computing capabilities:
This project is still under construction. Currently we are ready with two complete online computing programs: the Atomic Structure and Hydrogenic model. Figure 1 and 2 present the main panel of atomic structure window and the Hydrogenic model in the HTML page, respectively. Users can easily switch between them by using the general tab. User manuals are available in two forms HTML and PDF that can be downloaded directly from the website. 
Atomic structure program :
This program computes tabulated atomic structure data, that can be easily interfaced with any other program such as (XSPEC) [13] , the output files includes energy levels, oscillator strengths, radiative transition rates, mixing coefficients and reduced multipole matrix elements in addition to a variety of other atomic quantities .The computation process are based on the Configuration Interaction Method (CIM) adopted from the FAC code [6] . It combines the strengths of some available and currently used codes with modifications to numerical methods. User needs to select the option atomic structure from the standard tab, to start working under online dialog mode by filling the input data and choosing the output quantity from the output menu to be calculated on clicking the calculate button in an easy and simple way; user doesn't need to go through the details and complications of the operating systems or the programming languages [14] . Table 2 presents the validity of these calculations. Furthermore the online calculation provides an option (UTA) for improving atomic calculation of wavelengths, oscillator strengths by implementing the so-called unresolved transition array (UTA) which has been identified in many soft X-ray sources as a convenient tool for their interpretation due to low resolution of the soft-X-ray spectra emitted by hot plasmas [15] . In 2001, Behar et al, calculated a complete set of atomic data for such modeling using the Hebrew University Lawrence Livermore Atomic Code (HULLAC) [16] , and provided an abbreviated list of transition wavelengths, oscillator strengths, besides some other important atomic quantity. That complete data set has also been included in some commonly used plasma modeling codes. For using this feature user needs to switch to the UTA mode marking the UTA box from option tab (see figure 1) . New columns will be added to the output tables to illustrate the UTA effect contains the UTA related transition data. Namely, the transition energy including the UTA shift, the UTA Gaussian width, and the configuration interaction multipler. 
Hydrogenic Ions model:
This online atomic code is planned to be a complete atomic package for calculating various atomic data with an online user friendly interface. This part is mainly provides a hydrogen like ions model by assuming only one electron in the system that has an effective charge state. The theoretical methods used in this model are similar to those Hydrogenic functions of M. F. Gu [17, 37] in addition to the functions of Ferland (1996) [18] and Seaton (1959) [19] for calculating the radiative recombination of hydrogenic ions. The hydrogenic model handles mainly the transition probabilities, transition rates, radiative recombination rates, photoionization cross sections, radiative recombination cross sections for the hydrogenic ions beside the calculating of the two-photon decay rate of H-like and He-like transitions 2s1/2 ! 1s1/2 and 1s2sS0 ! 1s2S0. The calculated data will be very useful for astrophysical and plasma's applications due to lack of such data [6, 17, 20] .
Hydrogenic Ions model user guide [21] presents more explanation (e.g., describing input files, output files, clarifications of the parameters that must be defined by user in order to use this model online by providing some important screenshots of the main panels of this model , along with providing the validity of it.
AIMS provides a gate for obtaining more accurate results to get the best atomic data by implementing additional formulas for calculating recombination rate coefficients and other atomic quantities to allow comparing results. Data accuracy is recommended in extensively astrophysical applications. These formulas are: 
Results annalysis :
It is extremely important; among other things to know with certainty the radiative recombination coefficient rate. Detecting the accuracy is recommended in all energy, plasma, atomic researches as well as atmosphere studies .For example; researchers may need to calculate the rate of radiative recombination for some atoms along with ions of the upper atmosphere. In that case, our program provides three options to investigate the suitable value when computing accurate rate coefficients for the radiative recombination. Simple expressions are also presented for their quick estimation far away from losing time when trying to compare the obtained results with other programs results. In general, as shown in the figure (3) below all methods behave the same behavior, as its producing results show the same behavior depending on the temperature rising or declining. More precisely, the selection mechanism of the value at a certain temperature; extremely affects the results in a very large scale in terms of atmosphere studies language. 
Spectroscopy:
This part is a very important part of the created database. Because the convenient access and the effective use of atomic physics data have long been goals of X-ray spectroscopy researches. Additionally, the very considerable advances in computing technology now allow the use of extensive radiative models. Unfortunately, the goal of convenient access and effective use of atomic data remains hard to pin down. Although the propagation of computing capabilities has made it progressively easier to carry out large-scale atomic rate calculations, these advances have been offset by difficulties in managing and evaluating the data. For the purposes of understanding, it is important that the data which goes into the model atoms could be readily examined, compared and manipulated. We are undertaking to develop a set of computational capabilities which will facilitate the access, manipulation, and understanding of atomic data in calculations of x-ray spectral modeling to be worked online from AIMS website. In this present limited description we will emphasize the objectives for this part of the whole project, the design philosophy, and aspects of the atomic database. A complete description of this work is avai1able in [26] .
Originally, spectroscopy is the study of the interaction between radiation and matter as a function of wavelength (λ). Common types of it are Absorption and Fluorescence. X-ray spectroscopy can be considered as a gathering name for several spectroscopic tools that are usually used for determining the electronic structure of materials by using x-ray excitation. Interaction between accelerated charged particles and matter leads to the emission of characteristic x-rays. X-Ray Fluorescence, which is also known as Secondary interelement. Fluorescence occurs where the secondary X-rays emitted by a heavier element are sufficiently energetic to stimulate additional secondary emission from a lighter element. This phenomenon can also be modeled, and corrections can be made providing that the full matrix composition can be deduced. It is also possible to create a characteristic secondary X-ray emission using other incident radiation to excite the sample: 1) electron beam: electron microprobe or Castaing microprobe, 2) ion beam: particle induced X-ray emission (PIXE), where particle-induced X-ray emission (PIXE) is a well known analytical tools for the determination of elemental concentrations of various types of samples of biological, geological, archaeological or environmental nature. On the other hand, secondary X-ray Fluorescence (XRF) and Synchrotron Radiation are very important related topics when it comes to utilize the x-rays that produced by using Electron Probe Microanalysis (EPMA) for many research applications. In particular:
• XRF (X-Ray Fluorescence), where x-rays from (a sealed tube) are used to produce xrays by secondary fluorescence in samples of interest. Usually it will be a macrotechnique.
• Synchrotron Radiation, where electrons are accelerated in ~10s-100s meters diameter rings, and then made to produce highly focused beams of extremely intense x-rays or light, which will then fed into many different types of experiments.
• The benefits of secondary x-ray fluorescence include very low detection limits (10s of ppm easy in 10 seconds, no backgrounds)
In this part of AIMS we designed, wrote and examined several PIXE spectra in a utility program namely called WPASS-2[26, 27, and 28] based on the existing PIXE analysis software package PIXAN [29] with new features that consider the secondary interelement fluorescence in order to improve the basic capabilities and accuracy of PIXAN. Development of such programs handles a few computer codes, is quite meaningful.
Series of papers have been published by the authors to evaluate the academic values of this program as well as describing the PIXE method that used for the analysis of PIXE spectra [28, 27] . Moreover, in order to handle the matter of secondary interelement fluorescence of PIXE..etc, we create a model namely called integrals [30] for presenting an exact but computationally treatment of Quantitative X-ray fluorescence analysis using the fundamental parameter method of sparks (1975) [31] , where physical parameters such as photoelectric cross-sections, total mass attenuation cross-sections, fluorescence yields, X-ray branching ratio, detector efficiency (calculated theoretically) are given as inputs. The program then theoretically generates fluorescent X-rays and mainly calculate Secondary enhancement (intensity).
Fluorescent intensity as well as that excited by the incident radiation may be excited by the fluorescence from other elements in the sample .For example , in Ni-fe alloys the Ni K radiation is of sufficient energy to excite Fe K radiation giving an additional intensity of Fe K radiation , FeK I ∆ , over that calculated equation 17 ,see figure 4. Ignoring these enhancement effects would limit the application of x-ray florescence to bulk samples comprising a few elements widely separated in atomic number, to samples composed only of trace elements and to very thin samples such as air filters where enhancement effects are negligible because of specimen thinness. 
Secondary enhancement by

Comparison analysis:
The shortcomings of reliability coefficients in most statistical studies suggest that a more useful measure of test reliability is to be found in the standard error of measurement SEM (See, for example, Norcini, 2000) [32] test performance .Furthermore, The standard error of measurement (SEM) is an estimate of error to be used in interpreting an individual's test score where the test score is an estimate of a person's "true" by using a reliability coefficient and the test's standard deviation. The (SEM) is helpful for quantifying the margin of error that occurs on every test. Hereby, the current comparison analysis attempt to calculate SEM based on "the Standard Error of Measurement module "that has been produced by (Harvill (1991) [33] including the theory of mental tests of Gulliksen (1950) [34] as discussed in Harvill (1991) . However, the data in Appendix 2 are real performance data and has been generated by using: 1) generated data of Sparks's fundamental parameters; 2) generated data of AIMS.
Based on the foregoing; we can read the following from appendix 2. 
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. 0 = δ , but the mean of sparks scores is greater than the mean of AIMS scores they are (0.3867 and0.4167 )respectively .Furthermore , The mean describes what is being measured, while the standard deviation represents noise and other interference. In these cases, the standard deviation is not important in itself, but only in comparison to the mean. In some situations, two other terms need to be mentioned: 1) signal-to-noise ratio (SNR), which is equal to the mean divided by the standard deviation, 2) the coefficient of variation (CV). This is defined as the standard deviation divided by the mean, multiplied by 100 percent. Better data means a higher value for the SNR and a lower value for the CV. Implementing this issue to our calculation we can read the following: 
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Generally , SNR'S and CV'S values are very close to each other this indicate that both sparks and AIMS tests have a better and performance data where each of them has a higher value for the SNR and a lower value for the CV. After all, using AIMS will be a good strategy for reexamining SPARK's measured values easily with a very short time. The following two examples can explain the idea: (Shiraiwa and Fujino, 1966) [35] by using the same factors with equation 17 and presents a good agreement with a results published by (Muller). Consequently, this can improve the validity of using AIMS as well as raise its accuracy.
Future work:
We are working on adding a program for x-ray microprobe imaging and allow it to be worked online, besides adding the following atomic programs:
1. colliosonal ionaization model 2. Collision Strength Measurement for Electron-Impact Excitation model 3. Radiative recombination and photoionization model .
Summary and Conclusion
We have successfully proposed and designed an online database management system namely called AIMS, with current and anticipated communication needs in mind. By using fully scalable architecture optimized for speed and accuracy that manages and support efficient access to very large amount of data and support concurrent access to online computing models. Thus provide full service web-based solutions. Following are some of our most requested online services:
• Dynamic Website Design • Custom programming contains several computer models for producing atomic data based on the most reliable atomic theories besides some experimental models .user can use them online or download them freely on his personal computer.
• Database creation and integration(Expandability ),Data Collection(Data Entry, Batch Controls, file enhancements, file verification),Output: Queries and Profiles • Internet atomic physics online consulting As atomic research grows, demands on atomic database will be greater. Physicists need to make sure that the data going into the on-line database are clean and accurate. They want to make sure the product has the functionality they are looking for now and in the future. They want to make sure that our data are safe. For this reason, we developed a series of computational models which were convincing to physicists and could quantify the performance advantages of using database and object management technologies. These models are :Atomic structure program ,Hydrogenic model, spectroscopy model including wpass program and Several models based on our experimental result .Also we have described and verified the validity of our system by comparing the analysis of atomic physics data using a AIMS with NIST , Sparks ,Seaton and D. A. Verner as well as ming fing Gu data. Our results show a good agreements with literature data ,for instance ,when finding the standard error of measurement (SEM) for the spectroscopy model ,Sparks score and AIMS score variances were equaled , and test reliability equaled the highest possible value (r =1), with (SEM) equals Zero (SEM=0).thus means that our test result are perfectly reliable, scores are consistent, dependable, repeatable, that is, no errors of measurements once we have got the perfectly reliable test .
With the proofing -of-our concept system, we demonstrated that analysis of atomic physics data could be completed about an order of magnitude faster than with existing production codes where most of them are expensive and exclusive to their producers .Furthermore, AIMS _ DBMS can be considered as a complementary database of the currently used atomic database such as the IAEA databases as well as working as a professional worldwide tool for supporting several educational purposes. Finally AIMS package is freely distributed online from its official website and still under construction. Many publications about the AIMS theoretical background and programming languages have been published and mentioned as references during the bulk of the research. This project was an initiative of us purely for scientific purposes and we continue the development and presentation of information for free, but given the importance of the subject matter, and the world urgent need for such a project, we make a public call for all interested to expand this work by supporting us with scientific participations.
